shown with reasonable certainty what types of gene action contribute to heterosis in self-pollinated crops some breeders may want to use a selection program that is effective for all of the above types of gene action.
The object of this paper is to describe a technique whereby reciprocal recurrent selection could be used to improve populations of some naturally self-pollinated crops. The technique described is suggested for crops in which male sterile plants can be freely wind pollinated and preferably in which there are genetic male sterility genes. Sorghum has both of these characteristics (2, 3). Barley (Hordsum vulgare L.) has genetic male sterility and wind pollination looks hopeful (4). Data of Wilson and Ross (5) indicate that wind pollination in wheat is satisfactory. However, satisfactory genetic male sterility has not been found in wheat. The technique also might be used with self-pollinated crops which are not wind pollinated if the character under selection is not yield of fruit and hand pollination of male sterile plants is not unduly difficult. The theoretical basis of reciprocal recurrent selection will not be redescribed here, and only those points of procedure that need modifying for self-pollinated crops will be stressed.
Types of Sterility and Populations
Two types of male sterility could be used to facilitate crossing. Genetic male sterility is that type determined by the genotype, often a simple recessive gene, independent of the type of cytoplasm. Cytoplasmic male sterility is that type that results from the interaction of cytoplasm and genotype. In the following discussion the cytoplasm in which a cytoplasmic male sterile line can be produced will be called "sterile" cytoplasm and its counterpart "fertile" cytoplasm. Both types of male sterility involve genes. The gene or genes which render a plant fertile in a genetic male sterility system will be called "genetic fertility restorers". The term "cytoplasmic fertility restorers" will be used to refer to the gene or genes which interact with "sterile" cytoplasm to produce a fertile plant.
